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(54) Title: TUNING METHOD AND TRANSCEIVER UNIT 
(57) Abstract 

The invention relates to a tuning method used in 
a base station which comprises, in addition to at least 
one transceiver unit generating signals, a filtering means 
(30) which is separate from the transceiver unit and 
filters signals which are generated on the transmitting 
end of the transceiver unit, of which signals part 
advances to the filtering means (30) and part is reflected 
back, and which filtering means is tuned to operate in 
a predetermined frequency band. The transceiver unit 
comprises a test signal generating means (140) which 
generates a control signal and a test signal that is located 
in a predetermined frequency band, which test signal is 
transmitted further to the filtering means (30), a means 
(160) which generates signals of the same magnitude 
as the signal which advances to the filtering means 
(30) and is reflected from the filtering means, which 
signals are connected from the transmitting end to the 
receiving end of the transceiver. The transceiver unit 
further comprises a measuring instrument (90) which 
measures the power of the signals which are connected 
to the receiving end and estimates the return loss of 
the filtering means (30) on the basis of the powers 
measured, an adjustment means (20) which receives 
the control signal from the generating means (140). The 
adjustment means (20) tunes the filtering means (30) on 
thebasis of the control signal it has received if a return 
loss value obtained as an estimation result is greater, 
than the predetermined limit value of the return loss. Filter 
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TUNING METHOD AND TRANSCEIVER UNIT 

FIELD OF THE INVENTION 

The invention relates to a tuning method used in a base station 
which is composed of at least one transceiver unit and a filtering means which 
5 is separate from the transceiver unit and filters signals which are generated on 
the transmitting end of the transceiver unit of which signals part advances to 
the filtering means and part is reflected back from the filtering means, and in 
which method the filtering means is tuned to operate in a predetermined fre- 
quency band. 

10 BACKGROUND OF THE INVENTION 

Base stations of radio systems often use filters implemented by 
cavity resonators, for example. The cavity resonators are placed in a separate 
resonator unit or a resonator case, for example. The purpose of the resonator 
case is to prevent the interfering signals from causing interference in signals to 

15 be filtered. The cavity resonators are tuned to the desired frequency upon 
commissioning of the radio system. The cavity resonators are tuned manually, 
for example. In tuning, an adjustment element located in the cavity resonator 
is adjusted with a suitable manual tool, for example. 

Although the resonators are tuned to filter signals of a given fre- 

20 quency, they do not always stay in a predetermined frequency band, for which 
reason a desired filtering result is not obtained. The centre frequency of the 
resonators may change because of a change of temperature, for instance, 
and, consequently, the working range of the resonator changes. 

Since manual tuning is time-consuming, a motor is commonly used 

25 for tuning the cavity resonators. The motor, such as a stepping motor, is con- 
nected to an adjustment element located in the cavity resonator to be tuned. 
The motor moves the adjustment element, whereby the filtering frequency of 
the resonator changes. Furthermore, the resonator unit may comprise meas- 
uring instruments which measure the cavity resonator before it is tuned. On 

30 the basis of the measurement data, a control signal is generated in the base 
station, and the control signal is used for controlling the motor to move the 
adjustment element of the cavity resonator. 

The base station typically comprises several transceiver units, and 
each transceiver unit communicates with a specific cavity resonator unit. Each 

35 cavity resonator receives a signal from the transceiver unit and filters the sig- 
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nal it has received. The resonator unit comprises a measuring instrument 
which is located in the resonator unit or in the resonator case. The measuring 
instrument measures a signal which is reflected from the cavity resonator, and 
a control signal of the adjustment element of the cavity resonator is generated 
5 on the basis thereof. However, the prior art solution increases the size of the 
resonator unit, since implementing the solution requires a relatively large num- 
ber of components. The number of components increases particularly when 
the measuring instruments are placed in the resonator unit In addition, the 
practical implementation of the prior art tuning method is relatively complicated 
1 0 because of inefficient utilization of solutions that already exist in the base sta- 
tion. 

BRIEF DESCRIPTION OF THE INVENTION 

It is therefore an object of the invention to provide a tuning method 
and a transceiver unit so as to solve the above problems. This is achieved by 

15 a tuning method of the type presented in the introduction, which is character- 
ized by generating a test signal which is located in a predetermined frequency 
band and transmitted to the filtering means, generating signals of the same 
magnitude as the signal which advances to the filtering means and is reflected 
from the filtering means, and which signals are connected from the transmit- 

20 ting end to the receiving end of the transceiver unit, measuring the power of 
the signals that are connected to the receiving end, estimating the return loss 
of the filtering means on the basis of the power values measured, and when 
the return loss is greater than a limit value predetermined for it, the filtering 
means is tuned to carry out a more efficient filtering of the predetermined fre- 

25 quency band. 

The invention also relates to a transceiver unit used in a base sta- 
tion which comprises, in addition to at least one signal-generating transceiver 
unit, a filter means which is separate from the transceiver unit and filters sig- 
nals which are generated at the transmitting end of the transceiver, and of 

30 which signals part advances to the filtering means and part is reflected back, 
and which filter means is tuned to operate in a predetermined frequency band. 

The transceiver unit is characterized in that the transceiver unit 
comprises a test signal generating means which generates a control signal 
and a test signal that is located in a predetermined frequency band, which test 

35 signal is transmitted further to the filtering means, a means which generates 
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signals of the same magnitude as the signal which advances to the filtering 
means and is reflected from the filtering means, which signals are connected 
from the transmitting end to the receiving end of the transceiver, a measuring 
instrument which measures the power of the signals which are connected to 
5 the receiving end and estimates the return loss of the filtering means on the 
. basis of the powers measured, an adjustment means which receives the con- 
trol signal from the generating means and tunes the filtering means on the ba- 
sis of the control signal it has received if a return loss value obtained as an 
estimation result is greater than the predetermined limit value of the return 
10 loss. 

The preferred embodiments of the invention are disclosed in the 
attached dependent claims. 

The invention is based on the idea that a signal which is reflected 
from a filtering means and advances to the filtering means is connected to the 

1 5 receiving end by means of a TRX loop used in a transceiver unit, whereupon it 
is possible to tune the filtering means by using the components which are lo- 
cated at the receiving end. 

The tuning method and transceiver unit of the invention provide 
many advantages. The tuning method enables the use of base station compo- 

20 nents already implemented, whereupon the filtering means, such as a cavity 
resonator, can be tuned with fewer components. The structure of the base 
station can be simplified by using the existing components. The structure of 
the resonator unit, in particular, becomes more simple, because it is possible 
to remove some of the existing components therefrom. The implementation of 

25 a more simple structure is cost-effective as compared with the solution imple- 
mented by the prior art. Furthermore, because of fewer components required, 
the solution of the invention also reduces the probability of a failure in the base 
station. The method also enables the tuning of the filtering means during the 
operation of the base station. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

In the following, the invention will be described by means of pre- 
ferred embodiments with reference to the accompanying drawings, in which: 
Figure 1 shows the structure of a transmitter end of a base station; 
Figure 2 shows the structure of a transceiver unit of a base station; 
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Figure 3 shows a radio system applying the method of the inven- 
tion. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 shows the structure of a transmitter end of a base station. 
5 The base station comprises a set of transceiver units 10, a set of filtering 
means 30, at least one adjustment means 20, a summing element 40, a filter- 
ing element 50 and an antenna 60. The output of each transceiver unit is con- 
nected to a specific filtering means 30 which filters signals generated by the 
transceiver unit. The filtering means 30 are placed in filtering units which are 

10 separate from the transceiver unit 10. Each filtering unit is connected to a spe- 
cific transceiver unit 10 via a cable, for instance. In practice, all filtering means 
30 are enclosed inside the same casing structure. 

The adjustment means 20 is connected to each filtering means 30. 
Each filtering means 30 may also have a specific adjustment means. The out- 

15 put of each filtering means 30 is connected to the input of the summing ele- 
ment 40. The output of the summing element 40 is connected via the filtering 
element 50 to the antenna 60 which, in practice, operates as a transceiver 
antenna. The main function of the summing element 40 is to combine the out- 
put signals of the base station transceiver unit to the antenna 60 via the same 

20 1 antenna cable. 

Figure 2 shows the structure of a transceiver unit in more detail. 
The transceiver unit comprises a filtering element 65, an amplifier means 70 
and converter means 80. In addition thereto, the transceiver unit comprises a 
measuring means 90, an oscillator 100, a switching means 110, a multiplica- 

25 tion means 120, a switching means 130, a generating means 140, an amplifier 
means 150, a means 160, a modulation means 170, a connecting means 180 
and a connecting means 190. 

In practice, the connecting means 180 and 190 are directional cou- 
plers which enable samples to be taken from a signal. The directional couplers 

30 also enable the powers of the signals to be combined to one port. The con- 
necting means 180 is connected between the filtering element 65 and the am- 
plifier means 70. The connecting means 190 is connected between the ampli- 
fier means 150 and the means 160. The filtering means 30 is connected via a 
cable, for instance, to the means 160 located in the transceiver. 
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The filtering means 30 filter signals generated by the transceiver. 
More precisely, the filtering means 30 filter signals generated by the transmit- 
ter unit. In practice, the filtering means 30 are implemented by a cavity reso- 
nator or a corresponding signal filtering means, for instance. Upon commis- 

5 sioning of the base station, the filtering means 30 are usually set to filter pre- 
desired frequencies. In practice, however, the filtering means 30 are not ideal 
components, for the operation of the filtering means may be affected by tem- 
perature, for instance, in which case the filtering means may also filter fre- 
quencies other than predetermined frequencies. For this reason, the filtering 

10 means 30 have to be re-tuned from time to time so as to ensure that the filter- 
ing means 30 function in a desired manner even in a changed operation envi- 
ronment. Figure 2 shows that the transceiver comprises an adjustment ele- 
ment 31 connected to the filtering means 30, and the filtering means 30 can be 
tuned by adjusting the adjustment element. 

15 When the transceiver receives a signal which arrives from a radio 

path to the antenna 60, the signal received is applied to the filtering element 
65, which lets only the desired signals of the received signal pass to the am- 
plifier means 70. The transceiver typically measures the intensity and power of 
the signal it has received from the radio path. On the basis of the measure- 

20 ment, the transceiver can, for example, set an amplification factor used in the 
amplification means 70. Let us assume that the transceiver uses the measur- 
ing means 90 for measuring the signal it has received. 

The filtering means 30 are tuned as follows. First, a transmission 
management computer, for instance, gives a tuning initiation command. In the 

25 solution of Figure 2, the command is applied to the generating means 140 
which is, in practice, a microprocessor, for instance. The command received 
by the generating means may include information on frequencies used in the 
tuning, for instance. Next, the generating means 140 commands the measur- 
ing means to generate a test signal which is forwarded to the modulation 

30 means 170. The measuring means 90 can be implemented by a DSP proces- 
sor, for example. The modulation means 170 modulates the test signal and 
places the modulated signal into a time slot. Next, the modulated signal is ap- 
plied to the amplifier means 150 to be amplified. The amplifier means 150 is 
typically a power amplifier. 

35 The amplified signal is applied to the filtering means 30 via the 

means 160. Part of the test signal is reflected back to the means 160 from the 
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filtering means 30, and the other part of the test signal advances to the filtering 
means 30. The means 160 generates signals of the same magnitude as the 
signal which advances to the filtering means 30 and is reflected from the fil- 
tering means 30. The means 160 can be easily implemented by a circulator, 
5 for instance. In other words, the means 160 doubles the signal which ad- 
vances to the filtering means 30 and is reflected from the filtering means 30. 
The switching means 130 selects either the signal being reflected or the ad- 
vancing signal and forwards the selected signal to the measuring means 90. 
The switching means 110 enables the signal to be connected to the receiver 

10 end time slot-specifically. 

The doubled signals are applied from the transmitting end to the re- 
ceiving end of the transceiver and the measuring means 90 at the receiving 
end measures the power of the doubled signals. In addition, the measuring 
means 90 estimates the return loss of the filtering means 30 on the basis of 

15 the powers it has measured. The estimation can be carried out by means of 
the power difference of the signal that has advanced to the filtering means 30 
and is reflected therefrom. The measuring means 90 measures the power of 
the signals that are connected to the receiving end by first indicating the signal 
measured in narrow band. 

20 When the return loss value obtained as an estimation result is 

greater than the predetermined limit value of the return loss, the filtering 
means 30 is tuned to carry out a more efficient filtering of the desired fre- 
quency band. If the estimation gives a return loss value greater than the limit 
value of the return loss, then the generating means 140 generates a control 

25 signal which is applied to the adjustment means 20. In practice, the adjust- 
ment means 20 is implemented by a stepping motor, for instance. The adjust- 
ment means 20 is operationally connected to the adjustment element 31 lo- 
cated in the filtering means 30. When the adjustment means 20 receives the 
control signal from the generating means 140, the adjustment means moves 

30 the adjustment element 31 , and the filtering means 30 is then tuned to the de- 
sired frequency or the frequency band. The tuning continues until the return 
loss value estimated by the measuring means 90 reaches a minimum, for ex- 
ample. 

Controlled by the generating means 140, the adjustment means 20 
35 may go through all the adjustment values located in its adjustment area. In the 
adjustment, the adjustment means 20 may also use adjustment steps of dif- 
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ferent sizes, for instance. The measuring means 90 stores the return loss val- 
ues obtained on the basis of different adjustment values and notifies the gen- 
erating means 140 of the smallest return loss value given by the adjustment 
value of the adjustment means 20, Next, the generating means 140 directs the 
5 adjustment means 20, such as a stepping motor, to move the adjustment ele- 
ment 31 to the point or the adjustment value which enabled the estimation of 
the smallest return loss value. 

As mentioned above, the modulation means 170 places the modu- 
lated test signal into a time slot. Typically, the test signal is placed into a time 

10 slot the use of which is least harmful to the other parts of the base station. A 
time* slot of the above type is an idle time slot, for example. Typically, every 
26 th time slot is an idle time slot. For tuning, the use of the idle time slot is ad- 
vantageous, since subscriber terminals, such as mobile phones, do not nor- 
mally transmit a signal in the idle time slot. The tuning of the filtering means 30 

15 can also be advantageously implemented during pauses in a call. The base 
station or the base station controller is notified of channel reservation situation 
at a given time and of free time slots to which a test signal can be transmitted 
when necessary. The filtering means 30 can be tuned with the help of the idle 
time slots eight times in a second, for instance. The use of the idle time slot 

20 thus enables the filtering means 30 to be tuned during the normal operation of 
the base station. 

For testing the transceiver unit, different types of loops are used, by 
means of which a signal is routed to a desired direction. The transceiver unit 
can be provided with what is known as a TRX loop by connecting the output 

25 signal of the transmitter to the receiver over a cable or via a radio path, for in- 
stance. In addition, a signal on the transmitter end of the transceiver unit can 
be connected internally to the receiver end. In other words, the signal is con- 
nected from the transmitter end to the receiver end in such a way that the sig- 
nal does not need to pass through the transmitting antenna or the receiving 

30 antenna. In the solution of the invention, the generating means 140 switches 
on the internal TRX loop of the transceiver unit for the duration of the tuning of 
the filtering means 30. It is possible to connect the signals doubled by the 
means 160 via the TRX loop to the measuring means 90 located on the re- 
ceiver end where the signals are measured. The TRX loop enables the signal 

35 to be connected from the connecting means 190 to the connecting means 
180. 
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Figure 3 shows a radio system applying the method of the inven- 
tion. The radio system comprises subscriber terminals 200, a base station 400 
operating as a transceiver, and a base station controller 300. In addition, the 
base station 400 comprises at least one transceiver unit 10. The base station 
5 400 further comprises at least one filtering means 30 which is separate from 
the transceiver unit 10. In the method of the invention, the filtering means 30, 
such as a cavity resonator, is tuned to operate at a desired frequency. The 
tuning can be carried out upon commissioning, or during the operation, of the 
base station. 

10 Although the invention is described above with reference to the ex- 

ample according to the accompanying drawings, it is obvious that the invention 
is not restricted thereto but it can be modified in many ways within the scope 
of the inventive idea disclosed in the attached claims. 
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CLAIMS 

1 . A tuning method used in a base station which is composed of at 
least one transceiver unit and a filtering means (30) which is separate from the 
transceiver unit and filters signals which are generated on the transmitting end 

5 of the transceiver unit, of which signals part advances to the filtering means 
(30) and part is reflected back from the filtering means (30), and in which 
method the filtering means (30) is tuned to operate in a predetermined fre- 
quency band, characterized by 

generating a test signal which is located in a predetermined fre- 
10 quency band and transmitted to the filtering means (30), 

generating signals of the same magnitude as the signal which ad- 
vances to the filtering means (30) and is reflected from the filtering means 
(30), and which signals are connected from the transmitting end to the receiv- 
ing end of the transceiver unit, 
15 measuring the power of the signals that are connected to the re- 

ceiving end, 

estimating the return loss of the filtering means (30) on the basis of 
the power values measured, and 

when the return loss is greater than a limit value predetermined for 
20 it, the filtering means (30) is tuned to carry out a more efficient filtering of the 
predetermined frequency band. 

2. A method as claimed in claim 1, characterized in that 
signals of the same magnitude as the signal which advances to the filtering 
means (30) from the transmitting end of the transceiver and is reflected from 

25 the filtering means (30) are generated by doubling the signal which advances 
to the filtering means (30) and is reflected from the filtering means (30). 

3. A method as claimed in claim ^characterized in that the 
signals of the same magnitude as the signal which propagates to the filtering 
means (30) and is reflected from the filtering means (30) are connected from 

30 the transmitting end to the receiving end of the transceiver. 

4. A method as claimed in claim 1, characterized in that a 
TRX loop is switched on for the duration of the tuning, which TRX loop is lo- 
cated in the transceiver unit and through which the signals are connected from 
the transmitting end to the receiving end. 
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5. A method as claimed in claim 1, characterized in that the 
power of the signals which are connected to the receiving end is measured by 
indicating the signal in narrow bandwidth. 

6. A method as claimed in claim 1, characterized in that if 
5 the filtering means (30) is implemented by a cavity resonator that is adjusted 

by a motor, then the motor is controlled to adjust the tuning of the cavity reso- 
nator on the basis of a return loss value obtained. 

7. A method as claimed in claim 1, characterized in that a 
test signal is transmitted to a predetermined time slot, and the filtering means 

10 (30) is tuned during idle time slots. 

8. A transceiver unit used in a base station which comprises, in ad- 
dition to at least one signal-generating transceiver unit, a filter means (30) 
which is separate from the transceiver unit and filters signals which are gener- 
ated at the transmitting end of the transceiver, and of which signals part ad- 

15 vances to the filtering means (30) and part is reflected back, and which filter 
means is tuned to operate in a predetermined frequency band, charac- 
terized in that the transceiver unit comprises 

a test signal generating means (140) which generates a control sig- 
nal and a test signal that is located in a predetermined frequency band, which 

.20 test signal is transmitted further to the filtering means (30), 

a means (160) which generates signals of the same magnitude as 
the signal which advances to the filtering means (30) and is reflected from the 
filtering means, which signals are connected from the transmitting end to the 
receiving end of the transceiver, 

25 a measuring instrument (90) which measures the power of the sig- 

nals which are connected to the receiving end and estimates the return loss of 
the filtering means (30) on the basis of the powers measured, 

an adjustment means (20) which receives the control signal from 
the generating means (140) and tunes the filtering means (30) on the basis of 

30 the control signal it has received if a return loss value obtained as an estima- 
tion result is greater than the predetermined limit value of the return loss. 

9. A transceiver unit as claimed in claim 8, characterized in 
that the means (160) doubles the signal which advances to the filtering means 
(30) and is reflected from the filtering means (30) and transmits the signals 

35 that are doubled from the transmitting end of the transceiver to the receiving 
end of the transceiver. 
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10. A transceiver unit as claimed in claim 8, characterized 
in that a TRX loop is generated for the transceiver unjt, which TRX loop is 
switched on for the duration of the tuning and through which the signals are 
connected from the transmitting end to the receiving end. 
5 1 1 . A transceiver unit as claimed in claim 8, characterized 

in that the measuring means (90) measures the power of the signals that are 
connected to the receiving end by first indicating the signai to be measured in 
narrow bandwidth. 

12. A transceiver unit as claimed in claim 8, characterized 
10 in that the transceiver unit is operationally connected to the adjustment means 

(20) which receives the control signal generated by the generating means 
(140) and tunes the filtering means (30) to carry out a more efficient filtering of 
the signals by means of the control signal received. 

13. A transceiver unit as claimed in claim 8, characterized 
15 in that if the filtering means (30) is implemented by a cavity resonator, then the 

adjustment means (20) is controlled on the basis of the return loss value ob- 
tained. 

14. A transceiver unit as claimed in claim 8, characterized 
in that if the filtering means (30) is implemented by the cavity resonator which 

20 comprises an adjustment element (31), then the adjustment means (20) 
moves the adjustment element (31) on the basis of the control signal, whereby 
the filtering band of the cavity resonator changes. 

15. A transceiver unit as claimed in claim 8, characterized 
in that the filtering means (30) is tuned during an idle time slot. 
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